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Using a Virtual Gaming Environment in

Strength of Materials Laboratory
Imagine a student in a materials testing lab pressing a switch to begin a tension test on a slender specimen of steel. For a few moments nothing appears to happen. Then suddenly, with a loud bang, the specimen breaks and the test is over. Now imagine the student pressing the backup button and watching as the two halves of the specimen are magically reconnected. The student chooses to repeat the test, but this time, knowing when things get interesting, the student chooses to view the test in slow motion so he may observe the transition from elastic deformation to inelastic deformation and the necking down of the specimen right before it fails. Clearly, this is not your father's Tinius-Olsen machine. This student is using a simulated testing environment that offers safe inexpensive learning opportunities, some of which can only be realized in a virtual environment. This paper demonstrates the effectiveness of using 3D game-based virtual lab simulations in the Strength of Materials lab for civil engineering students. Some of the Virtual lab characteristics such as easy access to the information, visualization, and simulation capabilities allow auditory, visual, and kinesthetic learning environments to emerge. These environments allow students to discover strengths and weaknesses of their learning practices and facilitate self-improvement. By using 3D simulations of lab experiments depicting the equipment in action, and the corresponding data results, students achieve a visual representation of actual events that would normally be witnessed only in a lab. By using the simulation, a number of scenarios can be virtually shown to students that would normally not be tested in a lab due to cost and safety concerns.
Our design of this simulation utilizes formative iterative evaluation to ensure the highest quality interaction. The interface design engages students by using familiar graphics and information design. The use of familiar aesthetics aids in increased learning comprehension and peaks interest in the course material. The effectiveness of this approach is measured using quantitative and qualitative analysis and compared to student performance in the traditional physical laboratory. Two methods of summative evaluations are employed: learning evaluation and Page 25.1417.2 usability evaluation. The direct outcomes of this project will be the delivery of three virtual 3D simulated laboratory exercises for use in Strength of Materials courses. Based upon the creation of the 3D immersive simulated laboratories, learning will improve, access will be broadened, and costs will be reduced.
By using a game-based learner centered interface for the materials strength test lab, student failure rate is expected to decrease and overall performance on tests is expected to increase due to the interactive and visual nature of the learning environment. The strength of materials laboratory simulation is available freely through a web browser interface to increase access for all Engineering faculty to use in their courses.
As you can see from the following figures, the simulation allows the user to explore tension and torsion experiments in a highly-interactive, 3D environment and accurately models the lab setting.
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